Hypoxia induces free radical damage to rat erythrocytes and spleen: analysis of the fluorescent end-products of lipid peroxidation.
Several studies have shown that hypoxia induces alterations in the lipid membranes of many cell types. The mechanism of these changes might consist in membrane lipid peroxidation. Lipid peroxidation in erythrocytes and spleen is easily detected by measurement of the concentration of fluorescent end-products. Exposure of rats to hypoxia for various time periods induced formation of lipophilic fluorescent products both in erythrocytes and spleen. A new kind of fluorophore was found in chloroform extracts from erythrocytes with excitation maximum at 270 nm and emission maximum at 310 nm. Additionally, two minor fluorophores were observed, emitting at 360 nm and in the region of 415-440 nm. Only one type of fluorophore was detected in spleen, emitting at 445 nm after excitation at 315 nm. The concentration of fluorophores was dependent on the time of hypoxic exposure both in erythrocytes and spleen. In erythrocytes there was a decrease of the predominant fluorophore after 3 hours (54%, P < 0.05) and 21 days (54%, P < 0.05) of hypoxia in relation to normoxic controls, accompanied by changes in spectral patterns of tridimensional fluorescence spectra. There was also a significant increase in the concentration of fluorophore in spleen (to 164%, P < 0.05, after 3 h, and to 240%, P < 0.05, after 21 days). The fluorophores, both in erythrocytes and spleen, were resolved into several distinct fractions with HPLC. The presented results support the hypothesis of hypoxia-induced lipid peroxidation and create a basis for further characterization of the fluorescent products.